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(57) Abstract: 



PURPOSE: A partial response 
signaled orthogonal frequency 
division multiplexing method and 
an apparatus using the method 
are provided to improve the data 
transferring efficiency. 

CONSTITUTION: A partial 
response signaled orthogonal 
frequency division multiplexing 
(PRS-OFDM) method comprises 
a mapping step, a frequency 
transforming step, an IFFT 
signal processing step, a 
protecting interval setting step, 
a wave forming and carrier wave 
modulating step, and a channel 
interfacing step. The complex 
symbol row generated by 
mapping the encoded data 
becomes an input signal. Each 
complex symbol in the complex 
symbol row adds mutual interference to the other complex symbols to produce new 
complex symbols. 
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^ ^SS ^£H2J OFDM(orthogonal frequency division multiplexing) £r^£| QIOlEi B^^^m siXiSI JH£§!- AH^ PRS-OFDM(partial res 
ponse signaled-OFDM) 2>^M Xil^ElCL d|¥sSFQ|0|EI(uncoded data)* 4-QAM ^±^^^ §?, ^ ^§£J PRS-OFDM £>^B 

1Q -4 2J 2^H|^2 = ^MM ^XI6PI «ff 4^B0UH2j AJsCHSMbPI- ^£H£J OFDM ^^Qil b\m 2f 10dB 0|& JH£!£fe QIOlEi 

aeia. ¥s^QI0IE1(coded data)M a*-QAM 2^3^, ¥ s *fd| (code ratepl- g^^, ^01 S ^S2J 

PRS-OFDM §eH2| OFDM 2^011 til 6H ^XHSI JH£!^ CilOlEi ZilgElQ. ^ PRS-OFDM Olgt!" Gil 01 Bi 2^ 

AI^^SJ ?SS-§EH2| OFDM 0\mm QI0IE1 S^AI^US] £*!B0II/H PRS£Js*H£IM ^3K)t ^Er4> OOltflAIEI (frequency divers 

ity) 3^ JI^M 3*£^ ^SxH£|§HI ^BOilAH ^SPI(equalizer)01l HJ tW ChOI tH A| El S^0I=-M ££i= ^MAM '^eSQ. 



CH5£ 
£6 

^2JOi 

OFDM, COFDM, Frequency Diversity, PRS, PRS-OFDM, Equalizer 
SAilAi 



£2 oj 2i9f§[ ^ g 

£1B ^aH2j OFDM 0|g§[ CHOI El 2^A|^i*J£] g<M0 ^g£, 

£2i= gdHPJ OFDM OlgeJ- Gil 0 1 EH S^AI^lj^ ^ai & ^££, 

£3B ^EH°4 OFDM ^ CHI AH ¥^u^i9 %u milXl «A| »SE. 

£4£r £1011 SSS IFFT£!S»EPI0l|A| ^£JgS| °J«^AHM UEfLflfe ^A|0j|. 

£5™ g£H°J OFDM S±«2| ^S^IttBSS 2*|| € g ?8»6!a21 xj^iJ^^, 

£6^ s vasi prs-ofdm »*!S oi§s> qioieh s^Ai^^2j ^g£, BEST AVAILABLE COPY 

£7^ S ^S£| PRS-OFDM 01 QIOlEi £^A|^PJ 4=£iB ^££, 

£8^ S ^S£| PRS-OFDM »*!2| &&Shfe PRS^sxH£P|2| 2i^oi 
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£9£r 26011 g PRS-OFDM gf&IB Olggh QIOlEi ££A|^1]2J ££IB2| PRSd sXH dl 21 ^ ^Hf^IH^Ig ^ 

=?&m ztszm &%mo\ ^^ei xH^pg^ ^£2. 

210^ 29M ST5E3K)t Sii ^ DB-PRS^SxHaiUI, ^Il^il^^l §J IFFT^jaxHSDIM §j 

£^le* 29M 83E8K)l §i 1^325 ?^£Jb RC-PRS^2xH £|3|, ^E^H^I 3! IFFT<£J sxH £PI M g^25 S ^ ^ 

2121= ^ ¥Sh£IiPJ 4-QAM S5t 3¥2j RC-PRS£J <lxH £| B 0\mm S g*S2| PRS-OFDM ^^IHf OFDM »£!2| Gil 

oi eh 2^^^ turns, 

213^ ^sfdl^ 1/2 0|H =?^S0\ 32J S«?£2tB MBm 3¥2| g tt82| PRS-OFDM »*! §J e£H2J OFDM ^^2j 4>BM 5 

mm^ a»i Gi oi eh bins. 

S aSS ^H 1 " CUssf (Orthogonal Frequency Division Multiplexing: Oj Sh OFDM 0\&H % v ) QQ0\\ ^m^Q\^2\ X2J g 

fi^ mxi 8ffe AH^£ QOIbHAl El (frequency diversity) JISS 2£J6F01 CHi 01 EH 2££^§ ^XHSI ^H^^h a£»*!S0K>|| a» ^01 

a. 

OFDM S£SKa# 8fe Q10IEHS 2JXH jv-/"QAM (j^-ary quadrature amplitude modulation) §£HS| ^ (complex symbol)^ 

^££1^21 4^21 ^^ai^« (complex symbol sequence)^ ^S^a^it M6H 0-421 %M ^^£J ^ * *£M 

8 ^I^IS ^^n|-^^§f (rectangular pulseshaping)6H2 ¥£l£E|-(sub-carrier)££6|-b Q g BJ- £ Eh a ^(Multi-Carrier Modulation) ^f^OICK 

opiah ?smssa@ ^^oj t* m ^±&^m ^mm&m.^ ¥§^i? s^shm, aee^nms ^chiah^ ^s^nmss (sub-cam 

er modulated) 2^ ^HHKysMOl AH^ ^1 IQ (orthogonal)6f2^ ¥&.^uf- Ah 01 21 411^4 2i^0l 



OFDM S-^M Al-ga^l fill 01 S (fading) xH^M S6H 35^11 a^ffi- 3?, CFSSSXI £(multipath delay) Oil 2I8H ^ 

*Hy2j IiaafdMdelay spread)0| ^^^sSj ^Jg^]|5Cf 33, ^ ^^^s^ (inter-symbol interference)0| ^^6^01 4^ <^ B CHI AH 
MbrE 6i^^§10l M^r^aHSa. CEfafAH gHStHrandom) X\^m^m eif ^l(equalizer)M A^HOt 6hXI°>, MSf^l^J ^^01 DH¥ 

-o h o^uef ^^i&OIIAH a^SrgOil 9\m ^Xl^ BSOI 9JLQ. 



0H¥ ^r^l m ^ 9XC\. mB\ Ss^^Kguard intervaDM XI^^^MCf ^^1 ^§^2SMi &&o\ M Ji m ^ '91^ .S§0| £"CK 

cies^xi^oii 2jsh-^cHSF xi^^Ah^ s^a^ ^mo\m =?>mm wqji sick [qeuh, ofdm ¥-<y niiois zh^m »e chi oi eh 

&£0\\ QH¥ SUF^OIH^ ^XH ^^S\ XI ^uKterrestrial) CI XI ^ ^£ilb!2 ^ SC12 ^^Al^SOil .a*a4|og XH^SICH SACK SE 

§1- C| XII ^^Xh ^(digital subscriber loop, DSL) ^ 2 ^ >d#<M(powerline communication) MHJ xH^M CHI 01 EH 2^A|^S ^OIIAH 
EE t^OIIAH ^^8^ C^S^ &IAKmultipath reflection) CHI 21 §h 2^^^ ^IfS Xil»6|-^CH! ^01 Al-gSJH SICK 

OFDM 01 CHI 0 1 EH *j£A|^2] ^jc^ S^sFIlXh Sfe CHI0IEHS SXH ¥^Sh CHI 01 EH (coded data)^ bh^^ zH ¥111 (channel 

encoding) ^B, "^afCHIOI EH H OH 81 3 1 (mapper) ■ ^sH a</"Q am . PSK(phase shift keying) ^ DPSK(differential PSK) M §EH2j ^^^^ 

^ E^sm ois e§H c^2j ^^^^^ ^ 21^21 ^^^j^e ^in^^sfam ¥^^n^^^ ° 

U 125 ^^£1^ ^^BxH^S^ §25 ^SC[. ^98 ^^BUf^ 21CU5 4-^BxH^§H ^9, ^ XH U ^^Sf (chann 

el decoding) §2^ ^^@CK 



^^IHI- xH^¥ssl 492^b ^l^¥s§f(convolutional encoding), M^¥^§Kblock encoding), EHS^ssKturbo encoding) il Stm 
^ C^2J 22^ 3M2| ^gtV i^OI Olg^CK ^>0|§[ g Q^2] §1 ^£j^§2| ^P^U^gSf °! ««k^Hf^^ ^ 

B= S^sfOIE(sampling theorem)OII E>l6fOi IFFT(inverse fast Fourier transform)d^xH £| ^B2S ?^3|-D1, ^^JBOII/dS| ^^sXH£l 
^ FFT(fast Fourier transform)^ szHdl ^BI Olg^CK 

^ iS2| e^2| OFDM Olgtl CHI 01 EH 2^A|^^2| ^^0j| AH, ^l"If^CH^2J ^Ah§ »oj g^| A H5^ Ch 

01 bH A| El S^^l^e ¥^^Er^s( partial response signal, 01 5F PRS2I m) 4^Bi ^<^&0|| PRS<y^XH£tOil 2|6H ^01 

3 Qh 0 1 bH A I El OI^M XH£I6^ e^(equalizing) 4&i ^d&OII ¥^^6K)1 ^^^o^Mi CHI 01 EH S^^^M ^XH6| JH£8ri=CHI ^^01 SACK 

nfdFAH, g£H2| OFDM &&\S 0|g^ CHI 01 EH 2^A|^^J2J ^BOII ¥^h£|^ PRS£!2xH2H 491 i^j2g ^§6^1 ?loH £H^¥s>af 4 

B2J #^2i ¥^mCHI0|EHM ££19011 AH S^aHIXh 6^ CHI 01 EH 5 Z.^^ ^ 9XH §BH£j OFDM 0|g^ CHI 0 1 EH 2£A|^g2J ^ 
^ ^ e^OII CH8H ZI95I ^§6^15 EfCK 

£1 ^ £2^ OFDM ^^li 0|g^ CHI OI EH 2£A|^D2J ^ 4>JB2] eeH2J ^?^£CK 

£ie »x»h. ^B2i BEST AVAILABLE COPY 
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s^amx* a r ^ ^^sighoieim jm-qpkm, psk §j dpsk heh &mm= dhs^kioo). 

&5| OHS5|(100)2J ^4:6Jgg2l £AHM 3^SI ZHHH^8h^ ^H^m^ 5| (frequency interleaves 101), 

&5i ^n^in^i^i(ioi) m^2i m±&mmm c^si 91 ^^^j^^ be^ ^912^51002), 

&5I 3912^51(102)21 D}^2J f^ii £J^£^ 6K)j |FFT£!aXH£l»fe IFFT21L AH £151(103), 

&5| IFFT2SXH £151(1 03)2] Q^2] i^ii *'! S«8}0| e^Shb 9 5| 1 2£h5| (104), 

&5| 3*1121*51(104)21 Oil tfgWfe Sfi?atfB3|(105). 

&5| £^^2151(105)2] ^££^2] ^4¥§ ^¥2^51(106) ^ 6H^¥S 2^afe oH 4>¥2 ^5| (1 07), 

Ah^| s| a.^ ¥< me«^|( 106 )2| 5j4¥d^^i(i07)5j i^i§ ^ masss^ nhasaotnh5i(io8).(io9), 

&5i maasoim5i(io8).(io9) ^Jiii ^ asn C osO c o * -sin(>f c o s ^ gam ge ^mii »sfoi 2 

£> h 5| &i^Hf£3£5K 110)2] xH ^ CHI §f6PI ?|» ^BXHUSfiPl (channel interfacer, 111) ^SSQ. 

CM ^1 AH 33 2 s (complex signal)^ §511 UEHHW 3 Us 511 3BI2 ^118 ^2s(real signal) 21 S^i U&fcHCh 

&3\m IFFT£!S*|£PI(103)fe ¥£^IIr££2j «j£!3|^8 S"&6|-D1 , A^gSfe ¥^IIh2J SJOHi^ &5|£| 3 9 1 2tf5| (1 02), IFFT 
2^LxH d|5|(103) §J 9312^51(104) §1 =?mmJ\J[ OH^CK 3aU IFFT*d£*l£PIO03)» JL[0\RB\o\ (Pipeline) ^§i8rS (E.Bid 

et, D.Castelain, C.Joanblanq, and P.Senn: "A Fast Single-Chip Implemenation of 8192 Complex Point FFT," IEEE, Jour, of Solid-State Ci 
rcuit, pp300-306, Vol.30, No. 3, Mar. 1995), 31 Si^ *H£l»o£* &5I 3912^51(102) 91 93l2t^5|(104) e°l =?mm £B 

attt 4- 2lO. 

£2M S3E3^. 4*2 B2| 

xH^S S6H Ajtf ^A|6fe 4^2 BxH^ 31^51 (channel interfacer, 200), 

Ah^j 9XH MS »3|(200)2| M^o^« Ei ^£gg XH^6^ «^II^>E5|(201 ), 

&5| S.^Itt^5|(201)2| a ^ CHI AH ££?2>UI2| ^^^^11 Xij5H8fi=r Ss^XO 5|(202)2f. 

fePI SS^^XII^ 5|(202)2] a^2| 9! ^^^^5 B£z= 3912^51(203), 

&5i 39 12^^1(203)21 c^2i t^ii s*s= fft2^aHei 51(204), - 

HD\ FFT2s>aH£|5|(204)2| Q4*2| 99 t^li 31 ^6J»S£ S*6fe 9312^51(205). ". - ; 

&5| 9312^51(205)21 M^^s £!dH2i £ AH 5 HH^Sfe ^E^« H3 51 (frequency deinterleaver, 206), v 

&5| ^nh^^BSj 51 (206)2j #^o^ ¥EJ ^Aiyoj 0,2, ¥SsfLHI0|E|2J 2^ ^§ (soft decision) £^ 3 £^ 3 (hard decision) ^SXIM e 
^OHS5|(207)^ 

&£»*<£3l(201)fe &5I *tiBSIH a»3l(200)2| e^2sM &l^n r COS (>v c O * -sin(>f c 0 ^ - 

&5|§j- FFT2aXHd|5|(204)^ ^2&2J IFFT2sXH dl 51 (103)21 □h£h5 r X|5 ^11 °Jt^ EI-0IHEI2] ^^a^^Mi ^5| ^ 

912^51(203) §J 9^112^51(205) ^2J 4> 2iCK 

£1011 ^ 2 B Oil AH ¥S»QI 01 EH ME ^ U J^2£ Alin^Sf(time interleaving) 2sxHdl UrSM 5i^l ^ DH S! 51 (1 00)011 

Mi £Mai(Doppler) ^OIM dl^El 01 EH ^^2J ^°10\\ S\m A|^2^(time selective) 211 01 S Oil 9\m (burst) 2^ m 

&m %x\mci. y^, ^5i§[ £1011 ^2B2i ^n^n^5idoi)^ 0HS5i(ioo)2i ^x^oj ^^^^moi ¥2 niiois xw 

^2J 3 61 Oi ^ ^ □ ^(coherence bandwidth)SQ B L^2] AH 5 CtB ¥^^u r 0il 2J6H ^^3 5il t^£^AM ^£^2 ^ (frequency selectiv 
e) Ell 0| SOII PixH5r£^ ShCK 

^5|fh £12J ^ £221 ^ 2 B Oil AH IFFT2 s xH dl ^ FFT2saH£| 0|g8 r ^ 0IE^2i B5i, nai^I ^ ^2B2| §*[CH! 

CH6H §CH ^ All SI ^ga^5|^ §hCf. 

^51^ £12J ^ 2 B Oil AH a S5I (1 1 0)2| g^2s ^(r)^ ^s2J ^01 St^CL 

^CO= S {Re[p,(0]cosw/-Im|> / (0]sinw/ }. 

/=- CO 

oi5iah p ^t^ ¥&.^nm^9 2xii 9i ^snfAjiisi ^o^ah DMuf ^oi seao. SHST AVA/LABL£ 
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JC/1 J 2 "? C {r-lT - A) 

Rect(pc) = 1 9 O < a: <: 1 
O r elsewhere . 

p£fy= Dl ^ (baseband)^ sO| H ^Ift^CH « ^(frequency bandwidth)0| °* (i^-H 1)/(2:T ^H^CH^MU- 2 bH 

asa^in^ (= i/7^) (--r<r M /(^+i))^ se»@ 2gg[i oigshoi aMUf ^01 &mw ^ sick' 

3 

P,CO= S^^Nwr-ZT^-A). 

OUlAi r=(nr+/7 5 +A)^ A ^ J p / (0 2J HSaO|2,/j;i)fc 1^84801^1 (108).{109)2| gig±8&(impulse response)^ 

^AH /-(r) = s incr(r/7^°l^ Qt 0| EH 2£A|^g egOilAH^ *!gi§2!^:>l 3£ siggS&UPI- m^m BH 

, sehi et^^i ?i sh si^^i £jg^:>i°i =?mmtdm.m assies ^gnujssi j^^ai i^og oi^ aimsh^oi 

stem 2.^»CK) 

SSS^I (=7}= SSfSISS (7c:-hl)<A^ (^2^ mB *^40 ^2* E*^»fcr 33121 js/M £^6h01 7--. y /7V ^ggj. 

SfiBSCf. 0<w<iV-l ^Oj|AH°j fiSSUp^pg (4^*1 2)^¥Ei JL < k<K/2)^ IDFT (inverse discrete Fourier tra 

nsform)Ojl SI-6H ^SH^jCr.. ' .. . 



ai-Ai 4 

P» i= 2 Sh^ " , « = 0,.., 7V-1. 

k=-K/1 



ei^oi 1 opt Atog ^ ?iQ. 



5 

N- 1 



(^m^ 5)o\\ idft ^ ^o}^ §oj^^ Airjji oi an AT , .2^ d « 



r^^l^il (scaling) eiXPr Si°U e^A|^^£| ^gCH! 2i.CH AH Oia-jth ^^l^ii o]Xh2| Eh XI <M^M ^ bH^ E,| >| L_h ^01^ «tf 

fii?^J §ei 2^3^ ^&2¥(cyclic prefix)<M^^ ^Ai&hOilAi AGC (automatic gain control) J\^m Sd^ ^^A|5| 
s3r ^01 ^CHSCK 

e BEST AVAILABLE COPY 

PnJ = P '(« + A0,/ ' -V < /7 < O. 

^O|oh £1 oj ^Aje (4^^^ 3), (^*^ 5) SI (^^^ 6) CHI e>!6rOI ¥&h^Hr^3E ^I^OI IFFT^SXH dPI (1 03) % U^^SOin^K 

108),(109) 51 oiCI. 
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£4J=r (^Sf*| 5)^¥EH £3011 &£@ £*iflH ¥ U J^UK^| ?|6H IFFT<MsxH£PI( 103)21 2J- 2J^&0il gl^Hfe 

£A|f [ ^o^ AH> >Q^;Q 3 ;Q Al }= - - IFFT£!S»£PI(103)2| fflSJB {1. 2. 3. 4} Oil { ^ . 

O ,0 , O >= - - IFFT£ISxH£|:W1 03)21 gjS*B {12. 13. 14. 15}0il ej^SQ. 

*6!B0IIAIfc «ft«M?a §2fa £Js^¥Ei ^4:^g0l ^SflDl, SS^IB^a geh2| ^7 S§!HIE»^(power spectral density fu 

notion SE£r asj^sqeaji- DM31 &CK 

2 £-[IG>t,/| 2 ]C^/^) sinc^CA-^)^)- 
£5b (4^*J 7)S OlgSfOI £3011 ¥^^^59 3x11 ^iU^K^^lBj SSjfilES^* £A|e* 3S0ICK ¥£L^Hf A|-0| 

2| Zl^g SSfelM^a ^0|£J «^ (=\/T ^ ^0H£!Ck °hgJ, 7- S ^ dH 3^1 moi jr T ^ tfSSJBtSa^SI U0I£ 

^ »>. -2521 E^Sfe ¥&>^m A^0|2| ?h2*° SCN, dJ-EJ-AH 1 )/(27^)^ 3IXHQi« ^H^CH^ LH 

chi jsk-\- i ^21 ¥«^nn ^ °jck nam. ^h^ch^ moil e^aizj- g 2^ ^sshsoihss ^21 &011 5^1 
stoi mmmo. 



xHy¥^Sf ^BS S^SKOW SfiCIIOI EH 0|| 01 ^(redundancy) CHI 01 EH ■ ^^hohOi ¥£»HI0|EI» £B£6h£r ^o^, ¥Ss}CHI0l EH2J 
Oil 3SCHI0IEH gf£| HIS ¥Ss1b|(code rate)S HAISHH 1£Cf »g gtOICh xH^¥slf 0|g§> CHI 01 EH 2^21 ^Oi£ 

^o\^m mm ^ ?iz= chi oi eh §s^8 Afga^ ¥^sfbi^e ^o^ck ^hi^ ^ni-^^^sj #§^§(spectrai efficiencyjoi umx\ 

^ &§0il£ M¥6H2, ZiaiU, XH^¥S^ SilOIS xH y Oil AH HI GilOlEi 2££^21 mmm S^S^I ?i8H y £1 A^g£JH 

CK £10il OFDM ^^S Olgfh CHI 0| EH 2^A|^£J ^<Me01IAi ¥^lfCHI0|EH^ DHS^IM »^ 2^3 01. ^^^^ ^ ^uh 

4^12^1(101) ^ £20il 4 S 61&2| ^U^^B^i If ^1(206) Oil HJ 6H eiS6^ ^^^^MOI AHsL ^g^oj E||0IS SSTS ^^1 CI>E.F 

AH £20il S^^t 4-^eOilAH ¥S^CH|0|EH^ (burst) 1EH2J £*J^ oigh Aj^ah ^Xl^Cf. 3EHU, 5IIOIS01I § 

S oj ^A.^ieoi 01261 0H¥ ^01 dlEilOIS xH^ (unfaded channeDS St!- Gil 01 EH 2^ Oil blsH 2^^^£l ^sf^l- BSOI SACK 

dfEfAH, g ^SS 0|EH°h SXHISg SH^e^l oH ^uf^CH«£| >i2J shXI ^Hh^QOI bH A| El ^I^M £^J6fOj ^ ^^ai^ 

oil ^g6fe mi oi £§§re m^^^m chi oi eh s^^^e ^^ai?i^ ah^^ ihis^ck ^ennj ofdm oigti- ^bh°i 
chi oi eh s^Ai^goiiAH^ ^j^^^i m?} ^^^^oi ^ amsj ¥^^moii ^sab 51^^51 ^ ^soiiAH^ amsj g 

m ^^^J^OI Ch^HJ ¥&.^n^ ^S£J£^ 3^51 ^S&o^MH ^ OH XI ^ CfOlbHAIEI a^Oil 2J6H ^ ^^^^Oil S^S 

iHIOISSI ^§^01 gOHM^il 12^ CHI 0! EH ^XH8I ^H^^CK mm, ¥ ^S2| ^EH2J OFDM ^ Oil AH Ahg6^ ^nh^CH 

^nf >i2j e^tt ^n^cn«g oigsfe ^ 26^1 ah Choi bH ai bi Mmmot: soil e f§§ i>n sack 

cfoibHAici D\&m o\^mo\ een£j ofdm chi 01 eh s^^^e w^ai^pi ?i^ g ^ui ais^i- genoii ubiq ui- sick ohm e 

Oi. FH-OFDM(frequency hopped OFDM)^ OFDM ^^^^IS Cf4^2J ^m K 5H2 ^^£J ^4:^j^0| 2| 

^etoha 3aicHej^cn«s e p m £ | mo]B q^o\ ¥^^nhsoii ^sh gj^of j^ah ^^a^ii ^^^mh ^ ^^^yoi c^hj ^^^ei 
uiiois xw^m mm 2^3^ cj-oi tH ai ei rn.it m ^^1 ^^oia. ^^bohah^ ^ ^zj-Dhch ^^Boii/HSf ^^ti ¥^n* 

Oil £|oH ^y^Hf^Sel ^11 2X11 ^y^^lOil □aH ^^^o^MH SI ^^^^21 ^§xP^ ^§a. 3EHU, OFDM ^J^^^l 

2J ^Z^g ^i^Oil 2\m ^ ^^Q^D ¥&}^UF Ami Hi ^J3^>!0I °^5^l S»^l g^^MH CHI 0 1 EH 2^^^ ^sf^f 13^2^ 

^1 £101. 3 B9P^ Ch 0 1 bH A I El 2^ s2f^ OI^M ^^HfJ- &&S| ^H AH CHI 01 EH 2^^^ ^H^S^Xf 6fe ^^|2J 
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ofa^cH^sa gai mo\& cf^Hi ¥^mMoii 2ish ^sab sum ^ a±]oia. 4^boiiah^ ^m^m^n^ ^^gii es* 

CHI 2|6H £]SXH£I»2SM| CfOltHAIEI SSPIfe flIOi ^^controllable) PRS^S^¥Ei §Si &26I SfSehCI- 

^ soiiAi see xi^ii^i $L&mj\ $\m M§6fb §sn?i2i e?»j»fe &m am m&o\ sack 

s ^soii/h msaFb een^i ofdm »*!<mi prs^aHeim ¥imo\ qoiohaiei D\^m ega^cii ^soi sio°^ s 

21 ^> h ^!M ¥^ §S g& CI- g m (Partial Response Signaled-Orthogonal Frequency Division Multiplexing: Olof- PRS-OFD 

M OlEfH ») ^^OldF 

0I6K E2§ SrSoKX ^ ^Si ^ Ail 6 1 figS^IS fhCh 

£6 ^ £7B S ^goj Oil Oil CTig PRS-OFDM g*£<8 01 CHI 01 BH 2£A|>:*j21 ^££0|CK *H^¥ssf 4^21 #^°J ¥ssfQ|0|Ei 

a ^^eoiiAi 2£amxh 6^ s^QioiEi^ z^am seaib 301 ck 

£6M §T£8rS, PRS-OFDM £ h *12] g^B 

a^amxi- si* ¥ssHhioieim a^t-Qam, psk gy dpsk ueh whj E&ahfe qhs^kioo). 

&d\ ohs^kioo)£J ^±&mmm prs 2^a^ prs61sxh£pkh2). 

PRS&s£H£PI(112)2| ^f±£i^21 ^AiM 3^61 XHdH^8^ ^U^JH^^I (1 01 ), 

Ah^| ^nm^ n5!^i(ioi) m^2i ^±&^^m ci^°\ ^12^21(102), 
&d\ ^312^21(102)21 ci^£i t^ii 21^°^ 90 | iFFTAiaaaisffe iFFT^aMapuioa). 

IFFT^aXHdPI (103)21 Cf^2| f^il *ll ^±&^<M^ &&Z[0\ *»8tfe 2 £PI(1 04), 

#31 S^12^2|(104)2| m^OU Sl^^i ££^2*^2131(105). 

&3| Ss^^2J3|(105)2| ^>,ai^oj 2^5^ ^¥£^21(106) ^ 5i^¥M fiSjS^ 61 4^¥£ ^21 (1 07), 

^ ^¥2^21006)21- di^¥^^^id07)2j i^ii mij£Ji*6ib Em^ioin^i(io8),(i09). 
n^^§oinpi(i08),(i09) fcsssva u J$nf^^ ggst^ s^nms:Pi(i io)2h 
&21 y^nm £210 10)21 xw^ow mmotii ^6J&i^§ioki 11) 

E7S SSSfC!, PRS-OFDM &±!2| 

i xmm mm &m.m ^^ibxhus 1,01(200). 

^* &OI 4»6ie»iySB^I(200)2| »^SS¥EI ^^^i^M XH^mfe &.^H«3E^I{201). 

■ ^>0| y^n^^^|(201)2J #^0j|Ai S^^^Ui2J m±&^mm MDim^.&si=?2}Xi\^J\(202)2}, 

as^^i-n^^i(202)2i m^m ct^s\ m±&m^ °je^ ^^^2^^1(203), 

^>OI ^1^^2^^1(203)21 C^2J i^ii S^o^ 8fe FFT£!^xHd| 21(204), 

FFT<M^xHEP I (204)21 Q^2j gi m^mm *\M Senate ^^112^^1(205), 

^2! ^^12^21(205)21 ^^Ai^^e £I£H2J £AH^ dH^5^ ^H^^ m ^ 2| (206). 

af^i ^n^«in^ d\ (206)21 #§*£^¥Ei ^de°i pRs^axnaioii s\m Choi tH ai ei 2^oi^e e^oh^ ^^21(214), 

ei}2|(214)2J #^o^¥E1 ^<m^21 °J » ¥S»QI 01 Ei2J 9^^§(soft decision) SEb 3^^§(hard decision) ™^ 
DHS2|(207)^ ^^@CK 

^2| & £60il S PRS-OFDM &±!£| ^B SE 1 CHI g£H21 OFDM ^B Oil AH &XI PRS2 ^XH El D\ (1 

12)M §2fsh 5101^2, SEEl". £7011 ^ ^S2J PRS-OFDM ^^21 £2011 I> v ££! e£H2| OFDM ^^|2j ^ajb ^r 1 ^ Oil AH B 

xi eif2i(208)s a^e aoia. 

S ^S21 PRS-OFDM ^^2J Sj^j^j &&5ffe PRS<^] SXi £| 21 (1 1 2)2J 2^^2J £8 Oil £AI2 d r £* ^0! <y § « XI 2 2| (linear t 

apped delay line)21 ^EH^ ^^QOKP.Kabal and S.Pasupathy: "Partial Response Signaling," IEEE, Tr. Comm. pp921-934, Vol.23, No9 
Sep. 1975), <M m^9] ^2j|^g QmH\ ^01 5§9D. 
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S tfSOIIAIte z,>0^ CH#2£ mm, 1^=1^ = i&i duobinary(0|6F DB-PRSaj- I^J§, ^ = 2^=1, 

=Q =_ i £1 modified duobinary£Is, jL = 2,*f~ 0 = l 9 / 1 = 2,/ 2 = 1^ raised cosine(0|6h RC-PRSai- ») 611 §§ 5^ 
§]■ 01 ZH ?>XI 1IEH2I PRS<yi>xHaiM UBItt 4- §EH2| OFDM Z, = 0 ^ PRS-OFDM 2.^» 4- PR 

s<M^xHai£j chs^oi ^^ai^sj ^^oii o\m ^±&ms\ ^£ e^^i- 2eN soid. maun ^n^cn^sj mm 

on ah dh^ »ei»ck nam, 

Z.°l 3184^ ^££J^2J ^^^(level number)?!- BOHIM SCk Oil M HOH , DB^mei 3^ 01 *! (binary) 

gJ^Oll CH6H (ternary) fi3<&8 3*feCL OIS °]8H 4^B0UH2j £!sQ1SMd|2| ««8MI £1X1°} £jCH^A r £ 

4^ 3 ^(maximum likelihood sequence detection, 0161- M LSD 21 10 3ISM AI-g&^^Mi OiaHe! S^SSfM SJ^sfAIIJ 4* SICK 

£9= £6011 S tt3°| PRS-OFDM Olgeh Ell 01 EH S^A|^g2i ££!E>2| PRS£j sLXH ai 2| (1 1 2) ^ ^Hr4> US! 3| (1 01 )§ 2|2J 

3c v £^ ^SmOi ^^JBi XH?S§} ^OICK £6011 S£S ^3 q?gO|| dl6H PRS<y^xH aPI (1 1 2) ^ ^4^*! }| (101 ) 
?r ^^^2^^1(102)2] e^Hf IFFT^iSXHapi (108)2J gj ^ A>0|2| ?|XIS 0|^S UEH2J SPJCk 

£10^ #316} £9M S^6 r Oj oj^ §J I^B2g ^P££|^ DB-PRS£I££H £131(1 12). ^Ur^^ 3| (1 01 ) IFFTd^xH ai J|(107)M § 

s *sk±&mm =?xi\™°g. £Aimn 910. st^ £4oii sss aoi a/=i6JH^ a^a. ^e^s^iooi 

)2J Cf4>2i ^AlOiPh 3 r ^aHI°i, &DIX\ ^AIOII^AH &2 A| M(perfect shuffle) t!EH21 £Aia r IQ 2iCK ^61, DB-PRS£i <sxH ai 

3|(112)2| S^&2| ^^£J^£J ^SCh #§*B2| ^^£j^2J 40f 5m CH StIHI ^Cf. ^«h^n^££J Z|2|oj g ^ ^ 

HF>Js£i 4^IIr4=CU^^0l 

(Z,- 1) sIHSHHI £]X|°} ( Oiafi} S3HTS FFTH3|(=, yv)^|- ^A|^ E)e dlMOl @CK 

cf§°^, ^ ^§2j prs-ofdm &±\m o\mm qioieh s^ai^^sj chioi eh 2^^^ ^H<y2j sufoii □6H M<gmj\^ mo. 

QIOl'Ei ^y^o^ gjgfh &M0I 4^<y£l^ SI-CHI AH SSH^l CHI 01 EH 2 ^b! ^£f^M(transmission bit error probability)^ ^ 

^1 ^i5H 4^B0UH m dl^2J §ag £Ui^C-|| WQ.m 6!^0IIUXI£f &MS^^£2j dl m 61 S □ SMdj (signal to noise ratio)^ S^^Q. ^ 
61B01IAH ahU2] PRS<M^xiaiS ^J^^ R ^m €E ( 1,2,.., AT })§ S^W ttH. ^61B ^If^l^ lyiLSD ^I^Oil B>I6K)1 QfM ^ Oil AH ^ 

&m SOIsfa^ ^^^^^g <y^6f^| 

^^A. 9 



01JIAH r-jC— R m j-*-Zj y= j ^ M jz 1 (/ e { 1^2,..^ })^ PRS^IsxHaiS ^^61^^, sj 

^ 2Z lS * j ^ m = - ^r<^^ ^r¥<^ &e(complex additive white gaussian noise) £!^0|DL 4^6i 

BOilAH ^^^j^2J ^l^rOI ^261 ^^£ICH ^4^¥2f §i^¥I ^^'^ <M^xHai^ ^ ^QJI J^om, ^^¥21 S^CHI □ 5H AH °! ^§8H 
£ #^6hCH, 01 ^>0| 9)^ CI-MjII- ^0| SSSCf. 

10 

Oi^lAH c' n .^ Real [7?^] c^Real [^ 7 y ] ^r¥^ &§ <M^0|CK 4^lf> (4^^^ 10)011 AH CHI 01 EH 2^ 

PRS61^xHaiS ^^J^^(real symbol sequence) ^^ h 2| >iai, mt\ il ai (minimum distance) 011 2J6H ^§£JW, ¥ 3H2I ^^^^ 

11 BEST AVAILABLE COPY 



md\2\ OFDM ^ S ^S2J PRS-OFDM ^r^2j CHI0IEH S^^^M Ol^^o^ &«6| ^I^Sr^l^ DH^ CH^CK CO ah AH &D\m {^%^ 1 

o)oii exarOi °jxn *^i(bound)^^2j ^goiiAH cn^^jo^ aim ^se, §^eh £2j^gg mm =?x\\™°.g. bimspi^ 
&xh, bijn°j ^i^oj #£H2j ofdm ^^m o\mm chioieh s^^^oii gush eie^ch ^^ibohai S2i2j ^^^m 
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c 

^ c mia dimai-oi smsi ^^oii/dej- as an uchxi ^^j^^oia. co-eu-ah , 4^bouh2i <y^ciisedi 

2] gtfg*)3| £JD4, dlffllOIS XH^M S^dlMSH^MS ^(^/a 2 } 01 SCUJ.G.Proakis: Digital C 



2(0|3I A| 



ommunications, 1995, pp593-601 ). OI£|e> HluiiOl S xH tt Oil AH PRS^H MLSD 3|g# AtSSfOI ^±1%' 2££s2j ^Sf3|- 2 

5* gjfe: 3*°^ o^x, a^oh Qt|OI3 xH^M Gil 01 El 2^2] S^2] 2£d|^2f|^M^ 

^ e(a 2 ^a 2 MaVa 2lWI 
AH a 2g centralized chi-square ^£2J £Hg2 403l- @Cf. 



^12^, &3|ej- £10011 DB-PRS£!sXH£IS 0!g=l g VS°| PRS-OFDM ^01|AH2] £^£^011 CH6H ^g8F3|S BCK 0| (4* 

Sf*{ 10)0ilAH2J c? m ^ OFDM &ai PRS£!SM&I3I(1 12)3 £J^g0|Q. &3| (4^*1 10)S 5j^sf8^ 2J2J2I g&gg 

c ' (-/^ ^3| ^leHAH^ £ 3HI S^Oil CH6HAH°I SO. (MIS SOH. 8^21 £1^2! E^H UCHXI e¥ - }H 

21 £J<* Alettes) PRS<M^xHd|3|(112) M^mmm^ » (symbol sequence difference)^ &3l (4^*1 8)0IIAH PRS<m SXH B| 3| (1 

i2)£j sm^oi &m^n\m ^~c\^ mm o\mmo\ omsi 12)21 s^m- ^oi ^shsck 



1 
1 

0 
0 
0 



=yfE b /\f2 



1 0 0 

1 1 0 

0 1 1 

0 0 1 

0 0 0 



OI'ttHfer >ii^2J Oil U XI ( ; v /2- f - v /2) 2 ^=8£' ib 0|:Q ' " ° 8cj 2 OIHS £|± >|£|21 i^^Oil 9\m <ysCH§gd|3> 

^;^ /cT 2 0| £]CH 2^d|M£^MB OFDM g^Hf IPil @Ch SE QH S^SAH ¥ DWD[ ^£Ji^2j XP* 2<^5HAH ¥s^f d^ & 

EHM ^£6fe 3? PRS<M <l>xHd|3|(1 12) ^ ^^^^l°l CH£j (4*^ 13)21 5f^3f HOI ^Oi^Cf. 



4>^ 13 

1 
0 
-1 

0 
0 



\f2Et 



1 0 0 

1 1 0 

0 1 1 

0 0 1 

0 0 0 



2 
-2 
0 
O 
0 



01 ^ 



(^s^ai 1 2) Oil AH ^0H£! 2 31- M^fl £JsCH§MdlM ^~C[. 



3EHU, SilOIS XH^M et! □ 01 Ei 2^2J 3?e 0| BH ^ ^I^^h g^otX\ ®S=Q. Oil S MCH, ¥ ^H2J ClOldlAIEIM 01 ^ 91^ nil 

OIS xH^e M6H DB-PRS-OFDM Q±\m 0\gmO\ CHI 01 EH M 2^6^ 3?i ^£16^1^ t^CK 01 ^fl^ ChOlbfiAjEI s3fg ^31 ¥loH 
DB-PRS<MsxH £131(112)21 W^m ^U^IQ^ll^l (102)011 2J8H &2 M iH &o SMI S^&iWi ^^SWI #^01 ^^j^oi ffl|0IS( 

oc x oc 2 - at - h ZT[ cx 2 oc 2 2 ]= HICK (4^^^ 12)2] §4^KH ^1^ Oil AH ^^OIILHXI^ 2 ^^^ 

£11) 4a 20| £J°S Hf^AH d^CH^Mdl^ (i/2)^/ a 201 @CK -^^^ ^^^1 6isCHSMd|£ D^^hXIS 

Cl/2)ZT^/ci 2 ^ ^H^2i SIIOIS S^M m^^Wi ^ 5,^S!WI <M^S 2^0liLHX|3h ^^£J0H DOIbHAIEI S 

3fS 4 s 21 CK y^, (4^^^ 13)2] S^9j«H ^^OilAH <MsOilLHX|^ o £|I> S§^8 0 2 0| £|H^ S3 <M^Oi 

SMdl^ ^y^^oi ^2, <m^0|| CH£f <M^CHSgtdl^ 001 QCK CP- 21 AH 5^ejJKH2| <M s CHI 2^0ilLiX|3F ^fh 2^£1XI 

^&o^M1 CfOlfcHAIEI 2X1 =8MI (^^^ 12) ^ (4^^^l 13)2J g^3F tl^l^^M ^§6^ 3|-^^0i| 

£131 HH^Oll, DB-PRSdsXH£Plfi Al- §61-01 ^11^ EfOI di A| El 31- 2 21 311019 XH^M Is! Gil 01 EH 2^2| g£H2| OFDM ^ 

^Oil d|6H Oil 01 EH S^^^2| JW&m 4= SI 3il SCK 

01 a& SXHISM 6H^6h3| ?|6H Off ^EH2J PRSd^. Oil S MCH f ^ = 3 ^ y o = j ^ y- _ 2 ^ = 2 



BEST AVAILABLE COPY 



2003/11/24 



8 



WIPS PIView 3.3.2.6 



°j Rc-PRs<y Mmm 

£11011 £A|3f2tCh 3^2} U\&J\X\ gfgog « ^ 3^011 OiSH/dSJ- 1^1 0||*S 4* 8HJ2J ggtet C> = 

n uohxi s¥ as ¥ ^h°j ^i^eoii am rc-prs<mi>xhepi(i 12)21 #^ ^^j^iisj x r *= am°\ 14)21 



2 




1 0 0. 




2 


4 




2 10. 




O 


2 




12 1. 




O 


0 


0 12. 




O 


0 




0 0 0. 




O 













§4^HH M^3f *r4^KH #^01 2|2f ^^°J fill 01 g 9S§ £>£^ ^Hr^IQ^sfS 6^, 4^ B Oil AH B^SHH ^ 5r4^JKH2| ^J^Oii CH 
^2J £!SCIIS»dPI- ( i/3)^7^ /c7 2 S£ (2/3>^/cr 2 ^ ^-^ £]sQISgb|21 £*J0| SJCh 3EHU, 2J- 2^2^01 

= g*!2i ^ ^ H oj n|| o| g xH ^ 01! 2g8MI UV0HXIXI 2Jt> ^^oi SACK £ CfE 3¥^AH ¥ 3IPI- ^ ^ ^ 2j xP* 2^8HAH 

¥^2r b r £! £!£8fe 3? PRS-PRS£J<iLXHEPI(1 12)21 *16Jffig^2| XI t= (4*^ 15)21 5f^3f i^0| ^8HSCh 



15 



2 
2 
-2 
-2 
0 



10 0. 




2 


2 10. 




-2 


12 1. 




O 


0 12. 




O 


0 0 0. 




0 









01 CLHzr ^£]B0UH S^*±flH 3! 3^S»|2| 2f2J2| ^SCHSMtiPh ( l/3>E A /a- 201 £JSCHaSd|2| £ 

^01 ^. 1.7609dB2J £^0| £1EK 6>X|°J CFOItHAIEj 2^ CHI 2jsH ^ CH XI 0|^0I OIMM BE^, OIEH 

§h U2h8|-CH£F£ PRS^SxHEIM Ah§6fXI #£H21 OFDM OlgSh CHI 0 1 EH S^AI^gJOil b!6H eiXHSI 3H£!S Qi Of El 

£12{= ^ ¥&l^nPf 4-QAM ^^^J^e S5t S^2J RC-PRS<^] i^xH £| ■ OlgEt S »32| PRS-OFDM ^EH2j OFDM -»*!2| CHI 

01 El SSEI £2J^gg e§H blHe^ 20ICK AHI^s CHI 01 EH 2^b| ^ £f|mrMOI IH Jl^^B ^eoilAH ^CH £!• £ £U[ §2 ff^ 

mm ^xiapi ^isH m ai^2j sschioiehs a^sitecii natj ^isCHSMdiM UEi-tyci. £12# ssate, ^ ^shj prs-ofdm gr^i 

° #£H21 OFDM »&|0|| HI 6H S^^fe JH£ SHE 0j| S MOH, 1Q -42| 2 £bl ^£#|i*MS ^X|8PI ^SH ^ 10dB 0|^2J 

Mbl :n<y^Hfe seiEK £t[ xHyoilAH i§£Jb ^il^d ^ (frequency selectivity) 01 m^m C-\m B ^^3H<y2J S 2.1 Eh 4-QAM ^ 

A^-QAM ^±&mm B^m A-/ ^Ol ^^^^ EH^ EH S^^^2J xmPf ^CHSE^ SOI Cutoff rate Ol^Oil 2J8H m W 



ZiM SACK 



0|&£^ Ul^slfQIOIEI ¥sl|tiP^ 1)21 ^ ^g21 PRS-OFDM ^^21 CHI 01 BH 2^^^ 3H^aI!H ^SS^EK 

Efg£^, ¥^SIbP^ 1SQ S^Oil Pifh ^ ^S2J PRS-OFDM ^*!HF #81121 OFDM ^^»2j S^^^g blSB^I^ §[EK £13g ¥^ 
sfbPF 1/2 01^ (constraint (ength)OI 32) ^^¥^lfS A^^ h 3^21 PRS-OFDM ^ OFDM ^^2J ¥^sf 431 2 

XII CHI 01 EH g^EH £21^^M e§H ^e!- ^HfM £A|5fSCK Sd8 OFDM ^i, 3EII2 PRS-OFDM ^^2J CHI 01 EH 3$ 

^sl UEft«EK £13M ^ ^§21 PRS-OFDM g.^^ #eH21 OFDM 2^011 b|sH 511 OIS XH ^ CHI AH M^m 4= Qh 01 tH A| E|2] 

^CHI D>£f 1Q -62J 2£blM£#£r§0l|AH ^ 2-3dB2J 01^01 ^OHSIEK ^H^o^ ^ <M B Oil AH = 1,/* =2 ^ PRS^^xH 

dPIS Ml5[S20j, ^^BOIIAH PRS<MsxHdlM ¥1^ gsf^l2f xH^¥^sl^lS 6 r U21 ^EIIOIM CH<y (finite state machine)£^ 21^o\ 
0\ MLSD 31 SOil chioieh S^^^M 9§ ^OIEK 



□FXI^o^, ^IHISOil Q\m ^B6I eieSPI^ ehEK OFDM ^^01 01 EH XH^2J ^^011 CCfEh A r g5h*r ¥^^^21 

^^(^. ^)^^ ^S^EK 01IM MOH El XI ^ ^^2J j^2J 2^01 200-6000 §£0|H. BWLL Al^gj gg2J j^OI 503 £01 Eh 

J^2J 2^01 m MLSD 3l^e ^^6PI §016^X1 4^£ 2A£W. 01 j^2J &m m\\ E^^ MSShOI, ^ ¥^^m S ti- 

Oil QioH ^£21 PRS^sxHdl ^ MLSD^sf<M^xHEJM 5^ ^^^2J ^XHI§0| SH^^Ef. 
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S ^S°J PRS-OFDM QHSJIOUH QAM S EH 0\UE} PSK(Phase Shift Keying) it i*EH2] ^^^j^Oil □ AH £ gfcUS 4^ 

2l°Bj, ^^e^XHyOil A[§i 3^ ^IX-iCH^dSxHeiOil OlgfJ- 4^ WS8I-CK SE». & ^SS| gj^ MXI01I/H £¥g21 isdn-o 

FDM»±]0||/d5E Af§& 4^ 2|A| XfgmCK 



S tt92| PRS-OFDM »&!8 e^joj OFDM 0I§^ CHI 01 Ei S^AI^^Oll 2iCH AH , £<MB0ilAH OFDM >]2j gag* Af§ 

CH^M 0|gm = £2oK)l|A| OOlttUIEI 2£ 5l^g Ail OH 01 EH ¥016h^ PRS <m 

SXHEI ^Bm ¥^8HI, ^£JB0J|AH ^U\^ Cj-01 bH A| El 01^1 a*^8^ §§PI ¥IH»°SMj #£H2J OFDM ^Oil dl 6H PI 

01 a mxm w&m sack 

¥ PRS-OFDM »&*8 m?M2\ OFDM «&»2| I§^0K DSL(Asynchronous Digital Subscriber Loop), VDSKVery high rate Digital 

Subscriber Loop), 2 ^ £}^£J (power line communication)A|^g|, XI&III- QXIH TV AI^U, B-WLL(Broadband-Wireless Local Loop) 
Al^H, ^ LH 3 SI ^(HomePNA) Al ± iJ , MC-CDMA(Multi Carrier-Code Division Multiple Access) Al^iJ §011 y £| 5j§I ^ °"CL 



(57) §i?2J »?| 

s^s- 1. 

OFDM ^^1 4^ ^^iOII 210UH, 

DHS B3I, ^H^m^sl- B3I, IFFT^SaHEI Eh 511, Ss^S B3L HH^I?} 31 £.^1^5 B3I. xH^BEifij|OI£! B3I^ =?£Zl$= OFD 
M »AJ0II SiCHAH^, 

¥£SH3I0IEI« OHUxHEl 6101 61-01, ^^^^^ LH2J 2[ ^^^^01 UCHXI Q^S\ ^±&^0\\ §8H£! 

Oil CTiEh XHICH^hfem ^g^S^i ¥5^01 AHsL^r 3&A|3|fe PRS>JsxH£| Eb^lS CH 5^[2, 

xHueia fiii oi eai, B^n^as m mmo\mm btii, ai^z.np b^i. fft^sxhei b^i, ^n^^m^sf e^i,.^ohs b:^ ^ssife 

OFDM ^^011 21 CH AH ^ , 

^£JB2I PRS^sxHdlOII 2Je|- ^Uf4- CI- 01 bH A| El 2£0l^e 4^B0ilAH sUf^^^ <^gt\J\ $\t>W ^ « JQ SI- B3IS¥EI ^OH£! 
PRS^mg mo1 ^Ajci- DHa E ^,oj £54:4jttS ^«S^ §»£!2Xiai B3IS CH 3^^2£M1, 

^^^□«£| Sr^glOl ^»4* CJ-OltH Al&l 2^ Oi^M 8te PRS-OFDM 



2. 

WI1»0II 2ACHAH, PRS-OFDM 

^^^^^^¥Ei, ^>^ai^« LH£J 2| ^>i^^0| Ch CH X| C^£| .^^^^r^| §6H£! ^^CHI CO El- H|CH^^§[ d^Zl^ai^i 
¥2^01 Afj^^ ^^A|3|^ PRS^^XHEI &3II; ' 

PRs^^xHEiii ^±&mm lh°j eisa^ ^^^j^soi ah^ 36ich&!^ch«^sc^ ^ei ^oi^i ¥y^rueoii s^m ^^sich u 
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